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Enantiomeric resolution and thermodynamical mechanism
of acetochlor and propisochlor
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Abstract: The enantiomers of acetochlor and propisochlor were separated using high performance
liquid chromatography with a Chiralpak AS-H column. The mobile phase was n-hexane with organic
alcohols as polar modifiers. Absolute configurations of the enantiomers were identified by a combination
of UV-Vis Cirular Dichroism ORD detector and the octant rule. The results showed that the first eluted
peak for both acetochlor and propisochlor had the negative cotton effect and showed ( —) ORD signal
at 220 nm corresponded to aR-isomer. Baseline enantiomeric separation of acetochlor and propisochlor
was achieved with mobile phase of n-hexane-isopropyl alcohol (97:3 by volume) . Moreover the
enantiomeric resolution was controlled by enthalpy term in which the N-alkoxyalkyl substituents played
important roles.
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Table 1  Effects of alcohols on the chiral seperation of acetochlor and propisochlor
Compounds Modifier k, k, « Rs
acetochlor ethanol 0.87 1.14 1.30 1.39
isopropyl alcohol 1.74 2.65 1.52 2.23
propanol 0.90 1.31 1.46 2.03
butanol 1.05 1.57 1.50 2.47
propisochlor ethanol 0.84 0.81 0.97 -0.22¢
isopropyl alcohol 1.04 1.69 1.62 1.52
propanol 0.84 0.88 1.05 0.41
butanol 1.00 1.08 1.08 0.63
( Note) : ( temperature) :25 C; (flow rate) : 1.0 mL/min; ( CSP) : Chiralpak AS-H. ; ( mobile phase) :
( hexane-isopropyl alcohol) =(97:3 V/V); ( detected wavelength) : 220 nm. * ( eluted with a reversed order) .
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Table 2 Effects of temperature on the width and
y 045 interval time of peaks of acetochlor
0.40 | and propisochlor
035
1 I 1 L ) Compound ~ Temperature/°C w, w, t, —t,
31 3.2 33 3.4 3.5 3.6
I ! 5 .72 2.01 5.04
—a— Z & acetochlor) —e— PN B (propisochlor) acelochior 10 1.51 1.87 4.75
15 1.40 1.80 4.02
4 Van’t Hoff Ina -1/T 20 12 178 397
Fig.4 Van’t Hoff Ina —1/T plot of acetochlor 25 112 1.69 3.13
and propisochlor 30 0.88  1.55 3.10
35 0.87 1.33 2.77
27r 40 0.85  1.16 2.50
24r 45 0.74  0.63 0.75
2.1F 5 1.38 1.96 4.54
£ sk propisochlor 10 .33 1.87 4.03
15k 15 1.29 1.80 3.77
12 20 1.25 1.79 3.12
' \ . . . . 25 .19 1.76 2.25
31 32 3.‘3 34 3.5 3.6 30 0.90 1.35 2. 47
1/ Tx104/K!
—a— Z Hilf(acetochlor) —e— SNEE(propisochlor) 35 0.78 .08 2.20
40 0.80 1.18 1.98
5 45 0.69  1.05 1.54
Fig.5 Effect of temperature on the resolution ( Note) ( mobile phase) : - ( hexane-

( Rs) for acetochlor and propisochlor

enantiomers

A(AH®)  A(ASY) (

A(AH®)

3

isopropyl alcohol) =(97:3 V/V)

( CSP) : Chiralpak AS

22

-H

(flow rate) : 1.0 mL/min

( detection wavelength) : 220 nm.

A(AG)

N-

Table 3 Thermodynamic data obtained for the chiral separation of acetochlor and propisochlor

23

Compound  AH®/(kJ/mol) AH®/(kJ/mol) A(AH®) /(kJ/mol) A(AS®) /(J/(K *mol) A(AG®) > /(k]/mol) Q¢
acetochlor -11.32 -12.73 -1.41 -1.11 -1.09 4.33
propisochlor -12.54 -13.28 -0.74 -0.78 -0.53 3.24
“aR- ( enantiomer) "aS- ( enantiomer) ; Q =A( AH®) /(A(AS") x293.15 K) .
- (97:3 ) 25 C
Chiralpak AS-H 1.0 mL/min 220 nm,
aR- aS- o
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